This paper contributes to the urbanization-poverty nexus by assessing the effect of urbanization on income, expenditure, and poverty in rural households in Vietnam, using data from household surveys. We find that the urbanization process stimulates the transition from farm to non-farm activities in rural areas. More specifically, urbanization tends to reduce farm income and increase wages and non-farm income in rural households. This suggests that total income and consumption expenditure of rural households are more likely to increase with urbanization. Finally, we find also that urbanization helps to decrease the expenditure poverty rate of rural households, albeit by a small magnitude.
Introduction
This paper contributes to the literature by investigating the urbanization-poverty nexus in rural developing economies. Previous research suggests urbanization is both a result and a cause of economic development (Gallup et al., 1999) .The proportion of the world's urban population increased from 29.4 percent in 1950 to around 52.1 percent in 2011 (United Nations, 2012) . While 77.7 percent of the populations of developed countries live in urban areas, urbanization levels are low in developing countries despite growing from 17.6 percent of the population in 1950 to 46.5 percent in 2011.
2 Moreover, according to UN projections, the world's urban population is expected to increase to72 percent by 2050, from 3.6 billion in 2011 to 6.3 billion in 2050, with 5.12 billion of this urban population living in a developing country.
In theory, the geographical agglomeration of people and firms can lead to lower production costs, and higher productivity and economic growth (Krugman, 1991; Fujita et al., 1999; Quigley, 2008) . Also, urbanization can help to reduce poverty through its impact on economic growth which is a prerequisite for poverty reduction (Demery and Squire, 1995; Dollar and Kraay, 2000) . Urban areas tend to be less poor, and as a result, poverty levels tend to decrease as the share of urban population increases (Ravallion et al., 2007) .
However, in practice the impact of urbanization on economic growth depends on the process and nature of urbanization (Bloom et al., 2008; Basuand Mallick, 2008; Kumar et al., 2009) . In Asia urbanization has led to rapid economic growth but there has been no similar impact in Africa (Ravallion et al., 2007) . Despite the large literature on the 3 relationship between urbanization and growth (Bertinelli and Black, 2004) , little is known about the effect of urbanization on rural poverty, and the channels through which urbanization can influence rural poverty.
There are several channels through which urbanization can be expected to affect income expenditure and poverty among rural households (Ravallion et al., 2007; Cali and Menon, 2013; Martinez-Vazquez et al., 2009 , Mallick, 2014 , Banerjee and Duflo, 2007 .
First, urbanization often involves migration from a rural to an urban area. Workers tend to move from the agricultural sector and rural areas to industry sectors and urban areas (Lewis, 1954; Harris and Todaro, 1970) . Migration is expected to increase the incomes and consumption of both the migrants and the households they leave behind which benefit from remittances (Stark and Taylor, 1991; Stark, 1991; McKenzie and Sasin, 2007) .Remittances can be used also to invest in human capital building or physical and social assets allowing rural households to increase agricultural productivity or start nonfarm businesses.However, the results from empirical studies on the impact of migration on the households left behind are rather mixed. Several studies show a positive impact of remittances on household income and poverty reduction (e.g., Adams and Page, 2005; Acosta et al., 2007 , Bouiyouret al., 2016 while others find no poverty reduction effects of migration (Yang, 2008; Azam and Gubert, 2006; Nguyen et al., 2013) . Moreover, during times of economic crisis, rural to urban migration, and the remittances sent to rural areas, decrease due to higher unemployment in urban areas.
Second, urban development can have a positive impact on rural revenues by increasing demand for rural products (Tacoli, 1998; Otsuka, 2007; Cali and Menon, 2013; Haggblade et al., 2010) . High levels of economic growth and population density in urban 4 areas create higher demand for commodities from rural areas, especially agricultural and labor-intensive commodities. Transportation and infrastructure tend to improve overtime which reduces the cost of transporting commodities from rural households to urban markets. Otsuka (2007) concludes that in developing Asian countries, urban-to-rural subcontracting for labor-intensive export manufactures increases due to reduced transport fees.
Third, urbanization can increase rural households' nonfarm income, and especially for households located close to a city (Berdegue et al., 2001; Fafchamps and Shilpi, 2005; Deichmann et al., 2009) .Firms are agglomerated in cities, and attract both urban and also nearby rural workers. As a result, urbanization can increase the wages of rural workers. In addition, migration based on the wage differentials between urban and rural areas can reduce the rural labor supply, thereby increasing rural wages.
Finally, rural households' living standards can rise as a result of urbanization spillover effects (Bairoch, 1988; Williamson, 1990; Allen, 2009 ). As well as migration, other interactions between urban and rural areas can have positive effects on human capital formation in rural areas through transfers of information and advanced knowledge about production-related skills and technology (McKenzie and Sasin, 2007) . Also, urbanization plays a vital role in the economic and social fabric of both urban and nearby rural areas by offering opportunities for education, health services and environmental facilities.Education capital determines the ability of rural inhabitants to adopt technologies; health capital can influence economic activity and poverty reduction directly, through the impact on labor productivity. 5 However, there are reasons to think that urbanization does not lead necessarily to higher incomes for rural households. For instance, a direct consequence of rural to urban migration is the reduction in the labor supply of rural households, especially in the laborintensive sector. In the short-run, migrants are unable to send remittances and their family members can suffer a decrease in income. In the long-run, rural to urban migration can prevent these households from engagement in high-return, labor intensive activities.
Moreover, remittances can create disincentives to work resulting in a moral hazard problem (Farrington and Slater, 2006) . Several studies show that migration is likely to affect the labor decisions of other members of the migrant's rural household, or can increase their reservation wage; receiving remittances from migrants can have a negative effect on labor market participation for non-migrants in rural areas (Kim, 2007; Grigorian and Melkonyan, 2011) .
Thus, through rural to urban migration, remittances, labor supply, the impact on the demand for agricultural products, and technology transfer, urbanization can affect production activities including the farm and non-farm activities of rural households, and can affect the incomes and poverty of rural households. Depending on the relative magnitude of the different channels of the effect of urbanization, its impact on rural households' poverty is theoretically uncertain and may be negative or positive, especially in the context of rapid urbanization in developing economies.
Despite the importance of the urbanization-poverty nexus for developing countries, very few empirical studies investigate the effect of urbanization on poverty reduction, and 6 in particular, on rural poverty reduction. Ravallion et al. (2007) find that urbanization has a positive effect on poverty reduction but that the effect varies across regions. MartinezVazquez et al. (2009) also using cross-country datafind a U-shaped relation between urbanization levels and poverty indexes. This implies that the effect of urbanization on poverty is not necessarily linear and positive for all countries. To our knowledge, only
Cali and Menon (2013) explicitly examine the effect of urbanization on rural poverty.
These authors investigate thecase of rural poverty in India and find that urbanization helps to reduce rural poverty thanks mostly to positive spillovers from urbanization rather than migration of the rural poor to urban areas.A related study is Mallick (2014), which shows that during the shrinking process of the agricultural sector, poor laborers move from rural to urban areas, and it helps to reduce poverty in rural areas in India.
In this study, we contribute to this research area by examining the effect of urbanization on the income, expenditure and poverty of rural households in Vietnam.
Vietnam is an interesting case for at least three main reasons. Firstly, Vietnam is a postcommunist country which has achieved high economic growth and remarkable poverty reduction following economic reforms in the 1980s. Standard Surveys (VHLSS) we show that urbanization tends to increase landlessness among rural households, and reduces their farm income. However, households living in provinces with high levels of urbanization are more likely to have higher wage and nonfarm incomes. For these households, the increase in non-farm income is greater than the loss of farm income, and as a result, rural households' total income and expenditure on consumption tend to increase with urbanization. We propose a simple method to measure the marginal effect of urbanization on poverty rates; we find that in Vietnam urbanization has led to a decrease in the poverty rate. Although our empirical analysis focuses on Vietnam, we believe our results are significant for a wider group of emerging and developing economies with high urbanization rates but also high rural poverty rates. 4 Rural households tend to have lower education levels, larger household size, and a larger share of farm income compared to urban households. In 2008 the poverty rates in urban and rural areas were 3.3% and 18.7% respectively. Also in 2008, the average per capita expenditure of urban households was nearly twice that of rural households.
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This paper is structured in six sections. Section 2 presents the data sets used in the study; section 3 provides an overview of the urbanization process and rural poverty in
Vietnam. Sections 4 and 5 describe the method, and present the results of the effect of urbanization on income, expenditure,and poverty of rural households. Section 6 offers some conclusions.
Data set
This study relies on data from the 2002 , 2004 , 2006 Secondly, a rural area can become an urban area if its population and non-farm economic activities increase. 5 In developing countries where agricultural production is a comparative advantage, farm households can increase their income by exporting agricultural products. Increasing incomes in the agricultural sector can result in greater demand for services and manufactured goods (Tacoli, 1998) Source: Prepared by the authors using data on urban population from GSO Vietnam and poverty rate data from Nguyen et al. (2010) . Table 3presents the association between income, expenditure, and poverty among rural households, and urbanization. Rural households in more urbanized provinces have higher per capita income and expenditure than rural households in less urbanized provinces. Table 3 also shows the large difference in the expenditure poverty rate between rural households in low and high urbanized areas. 
Urbanization and rural households

Estimation methods
Fixed-effects regressions
To estimate the effect of urbanization on rural households, we assume a rural household outcome indicator as a function of household characteristics and the urbanization level:
where ikt Y is anoutcome indicator of household iin province k at time t (years 2002, 2004, 2006, and 2008) , and kt U is an indicator of urbanization. In this study, urbanization is measured as the percentage of urban population to total population in the province. kt U is the percentage of urban population in province k at the time t. We use the lagged urban households were sampled in each province (GSO, 2010) . In this study, the share of urban population in the provinces is computed based on these surveys. We estimate the effect of urbanization for a number of household outcome indicators including per capita income, per capita income from different sources, per capita consumption expenditure, and housing and asset variables. For all outcome indicators we use the same model specification as equation (1). In other words, we regress different dependent variables of household outcomes on the same set of explanatory variables.
8 Data are available from the GSO website at: www.gso.gov.vn
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Estimating the impact of a factor is always challenging. There are two difficulties involved in estimating the effect in a country of urbanization on rural households . Firstly, the urbanization process involves the country's total population. If urbanization is considered as the treatment, there are no clean treatment and control groups. In this study, we assume that urbanization at the provincial level affects only those people living in the province. It is possible that rural households close to the boundary dividing two provinces might be affected by the respective urbanization processesin those two provinces.
However,since the proportion of households living near a provincial boundary is small, the spill-over effects are expected to be small compared to the main effect of urbanization.Appendix Figure A .1 shows that most urban areas lie completely within provinces.Testing the spill-over effect of the urbanization process is beyond the scope of this study due to data limitations but would be an important are for further studies.
Secondly, urbanization is not a random process, and the urbanization process cannot befully observed.We use a fixed-effects regression to eliminate unobserved timeinvariant variables (variable ik  in the equation (1)) whichcan cause endogeneity bias. We would expect endogeneity bias to be negligible afterthe elimination of unobserved timeinvariant variables andafter controlling for theobserved variables.Also, to achieve a robust analysis we ran the fixed-effects with instrumental variable regressions where the instrumental variable for the urbanization variable (one-year lagged share of urban population) was the two-year lagged share of urban population. Lagged endogenous variables are often used as instruments for current endogenous variables. This type of instrument has the advantage that it is strongly corrected with the endogenous variables, and as a result, can reduce bias due to weak instruments.However, the assumption of 18 theexclusion condition of the instruments might not hold. Thus, in this study, we rely mainly on the results of the fixed-effects regressions. In addition, the results for the causal effect of urbanization on rural households should be interpreted with caution.
Two part fixed-effects models
Our study uses different dependent variables for the income and expenditure sub- (Duan et al., 1983; Manning et al., 1987) . In this study, we apply the two-part model in the context of fixed-effects panel data, as follows:
where ikt D is a binary variable which is equal to 1 for (2) and (3) (2) is a linear probability model. Equation (3) (2) and (3) are estimated using the fixed-effects regressions.
Although equation (2) (with the binary dependent variable) is often estimated using a logit or probit model, we estimate equation (2) using a linear probability regressionsince the aim is to estimate equation (2) using a fixed-effects estimator (there are no available fixed-effects probit estimators). Although we could use a fixed-effects logit regression this is not efficient since it drops observations with fixed values for the dependent variable. Linear probability models generally are used to estimate the marginal effect of independent variables when there is no non-linear probability modelavailable 
The effect on poverty rate
While urbanization has an effect on consumption expenditure, it also can affect poverty. In this study, we measure poverty by the expenditure poverty rate. A household is classified as the poor if its per capita expenditure is below the expenditure poverty line. We use a simple method to estimate the effect of urbanization on the poverty rate of rural households. The APE of the urbanization variable on the poverty rate can be estimated as follows (see Appendix 2 for proof):  is the probability density function of the standard normal distribution.
P E P Aˆis
interpreted as the change in the poverty rate as a result of a 1 percentage point change in the share of urban population in the provinces. We can estimate
Aˆfor each year to see how the effect of urbanization changes overtime.
The standard errors of the APE estimators (in equations (4) and (5)) are calculated using non-parametric bootstrap with 500 replications. 
Empirical results
Effects of urbanization on household income
As discussed in section 3, urbanization combined with the process of industrialization can create more non-farm employment and promote the economic transition of rural households.In this section, we first regress rural household income variables on the share of urban population and other control variables. Earning variables depend on a set of household characteristics which can be grouped into five categories (Glewwe, 1991) Table 4 presents the fixed-effects regressions for crop and livestock income on urbanization, and estimation of the APE using fixed-effects two-part models. Tables 4 to   9report only the estimated coefficients of the variable urbanization. The full regression results are provided in Appendix 3tables A.2 to A.7. Table 4 shows that a1 percent increase in the urban population share of provinces reduces the probability of income from crops and livestock by 0.064 percent and 0.102 percent respectively. However, the effect of urbanization on crop and livestock incomes conditional on households having such income is not statistically significant. This is consistent with the effect of urbanization on landholding. Urbanization decreases the proportion of rural households with arable land but not the area of arable land owned by rural households with crop land.
Overall, the APE of urbanization on crop and livestock incomeremains negative.
A1 percent increase in the urban population share of provinces decreases crop and livestock incomes by 0.1 percent and 0.5 percent respectively. Urbanization also has a negative effect on other farm income (table 5) . Other farm income includes income from agriculture, forestry, and other agricultural activities.
Urbanization can decrease the probability of having other farm income by 0.055 percent, and can reduce the level of rural households' other farm income by 0.14 percent. Shortage of agricultural land in Vietnam can push farmersinto non-farm employment (Dang et al., 1997; Cu, 2005) . Urbanization can lead to an increase in land prices in rural areas near to cities, allowing rural households to sell their land at higher prices. Land sales can enable the householdto invest in capital-intensive, nonfarm 24 production (Cali and Menon, 2009). The urbanization and industrialization process also creates more non-farm employment opportunities for rural dwellers. Table 6shows that urbanization increases both the wages and income of rural households from non-farm business and production (excluding wages). A 1 percent increase in the urban population share of provinces increases wages and non-farm income by 0.37 percent and 0.27 percent, respectively. During the urbanization process, agricultural land may be converted to non-agricultural uses such as infrastructure and nonfarm businesses. Farmers subject to enforced acquisition of farmland can be liable for compensation which will increase their income and reduce their level of poverty -at least in the short-run (Nguyen and Tran, 2014 Urbanization does not have a significant effect on the private transfers received by households,or income from other sources (table 7) . However, urbanization increases the probability of receiving a transfer.Migration is likely to increaseduring the urbanization process which leads to a higher proportion of rural households in receipt of remittances. Nguyen et al. (2011) show for Vietnam that migration leads to an increase in the remittances received by home households.However, in periods of economic crisis, the effect of urbanization on private transfers may be smallerwith both migration and remittances decreasing. Actionaid (2009) found that in some provinces, remittances from migrants have decreased as a result of therecent global economic crisis. Heteroskedastic robust standard errors in parentheses (also corrected for sampling and cluster correlation). *** p<0.01, ** p<0.05, * p<0.1.
The APE is computed using the formula in equation (5). Previous analysesshows that urbanization reduces farm income but increases nonfarm income. An important question is whether urbanization affects the aggregate income 26 of rural households. Table 8 
Effect of urbanization on household asset, expenditure and poverty
We are interested also in whether the increased income due to urbanization increases the living standards of rural households and contributes to reducing rural households' poverty.
We measure poverty as expenditure poverty. It has been suggested that monetary poverty does not provide a comprehensive evaluation of human well-being, andthat poverty should be examined from a multidimensional perspective (Bourguignon and Chakravarty, 2003;
Alkire and Foster, 2011). To investigate whether urbanization improvesthe non-monetary welfare of rural households, we regress several outcomes including sanitation, housing, electricity, and durables on the urbanization variables. The upper panel in Table 9 presents the fixed-effects linear probability regressions without controlling for per capita income; the lower panel presents the fixed-effects linear probability regressions controlling for per capita income. We see that urbanization increases access to piped water, septic tank latrines, and electricity. Controlling for per capita income does not change the effect of urbanization on these outcome variables which implies that householdincome is not the main channel through which urbanization increases access to infrastructure.
We find that theurbanization process results in a decrease in households' living area. A 1 percent increase in the urban population share reduces the per capita living areas (measured in square meters) of rural households by 0.0489 percent. If we control for per capita income, the effect is higher, at 0.0677 percent. This might be because residential land becomes more expensive during the process of urbanization, and households tend to live in smaller houses.We regress two popular durables in Vietnam, television and refrigerator, on urbanization. We find that urbanization has a positive and significant effect on refrigerator but not televisionownership.
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Rural households in provinces with high proportions of urban population tend to have higher consumption expenditure. A 1percent increase in the urban population share increases the per capita expenditure of rural households by 0.096 percent (table 10) .If we control for income, the effect of urbanization on expenditure remains significant but is smaller.A part of increased income due to urbanization translates into increased consumption. 
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Finally, we estimate the effect of urbanization on rural poverty using equation (5) ( 
Conclusions
This paper examined the effect of urbanization on income, expenditure, and poverty among rural households in Vietnam using 2002 Vietnam using , 2004 Vietnam using , 2006 Vietnam using , and 2008 Finally, the effect of urbanization on the urban-rural gap and inequality is interesting. Several studies suggest that inequality reduces happiness (e.g., Alesina et al., 2004; Verme, 2011; Schröder, 2016) . Urbanization can affect not only income and expenditure of rural households but also the urban-rural gap in income and consumption.
With an increasing urban-rural gap, relative welfare and happiness among rural households might decrease despite their absolute income and consumption increasing.
Testing this hypothesis would require data on urban-rural gaps in income and consumption at the geographical level is small areas such as districts. This is beyond the scope of the present study but would be worth investigating.
Appendix 2: Average partial effect estimators
Average partial effect in fixed-effects two-part models
From equations (2) and (3) we can compute the marginal partial effect of the log of urbanization on the dependent variable as follows (for simplicity, subscripts i, k, and t are dropped):
The partial effect varies across the value of U, T, and X. Note that we can differentiate 
where D ˆ and Y ˆare estimates from the fixed-effects regressions of equations (2) and (3) 
The effect on poverty rate
Based on the expenditure model (1) the probability that household i is poor can be expressed as follows (Hentschel et al., 2000) :
We can rewrite (A.3) more simply as:
where P is a variable taking the value 1 if the household is poor and 0 otherwise, z is the poverty line, and Φ is the cumulative standard normal function.
Y isthe household's per capita expenditure (for simplicity we drop the subscriptsi, k, and t).
 is the standard deviation of the error term  in equation (1). It should be noted that in the fixed-effects model,  is assumed to be fixed, while  is assumed to be normally distributed with zeromean and variance 2  ). Unlike Hentschel et al. (2000), we allow  to vary across observations.
Since expenditure is positive for all the households, we estimate equation (1) using a fixed-effects regression rather than a fixed-effects two-part model. The partial effect of urbanization on the poverty probability is as follows:
where is the probability density function of the standard normal distribution.The APE of the urbanization variable on poverty rate can be estimated:
i is the size of household i, M is the total number of people in the data sample, which is equal to 
